SI -2
Control experiments for smFRET measurements in the presence of Pb 2+ .
Trolox is a reducing agent and could potentially reduce Pb 2+ in our smFRET experiments.
Although no structural data are available for PbrR691, Pb Figure 4 . The E FRET peak area ratio r in Figure 4 represents the ensemble equilibrium distribution of conf-I and conf-II of HJ1. In the presence of PbrR691, the area ratio should be:
Derivation of expression for fitting the titration curve in
where I represents conf-I of HJ1, II represents conf-II, and P represents PbrR691. P-I and P-II are the PbrR691-conf-I and PbrR691-conf-II complexes respectively, C is the area ratio of conf-I/conf-II in the E FRET trajectory histogram of free HJ1.
SI -3
Possibility of HJ1 structural interconversion involving complete dissociation of PbrR691. The structural interconversion between PbrR691 bound conf-I and conf-II could involve complete dissociation of PbrR691 from HJ1 and then re-association of PbrR691, as shown in the following scheme: where I represents conf-I of HJ1, II represents conf-II, and P represents PbrR691. P-I and P-II are the PbrR691-conf-I and PbrR691-conf-II complexes respectively. The rate constants are also indicated for all steps. Rate constants k 3 and k 6 can be obtained from the waiting time distributions of free HJ1 molecules ( Figure 3B , C).
To compute the distribution, f conf-I (t), of the waiting time t conf-I , we need to consider the following half reaction,
which describes the reaction steps for the structural transition from P-I to II (free protein, P, is omitted for simplicity in the scheme). It has been shown for the above kinetic scheme, 3-5 f conf-I (t) has the following form, 
The distributions of the waiting time t conf-I and t conf-II could be fitted by equations . The detailed study on CueR will be published separately.
